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Phenomena

Validation

Reactor core destruction (oxidation,
transfer, FP release)

FZK tests
CORA,
PHEBUS-SFD

Reactor core melt

ACOPO, COPO
RASPLAV

Physical behavior of vessel

Sandia LHF tests

Interaction of melt with concrete
Diffluence

SURC, BETA, ACE
CORINE, KATS

FP behavior out of containment

Physical behavior of containment
Sandia 1:6
Kalinin NPP

Containment phenomena

Quenching

22

Interaction with water

KROTOS
FARO

FZK Test
QUENCH

\

N




Organization

Nuclear Regulatory Commission (NRC) USA
(1992-2002)

Research area

Development of the severe-accident models at the NPP, code improvement,
evaluation, and verification (MELCOR, SCDAP/RELAPS), consolidation of the
severe-accident codes

Institut de Radioprotection et de Sdrete
Nuclé€ aire (IRSN) (France) (1992-2001)

Development of the severe-accident models at the NPP, code improvement,
evaluation, and verification (ICARE2)

U.S. Department of Energy
(1993, 1995-1999)

Analysis of the VVER-1000 containment, PSA, code attestation

OECD
1994-2002

RASPLAV/MASKA project for the interaction of the prototype material melt with
the reactor vessel (in collaboration with the RSC «Kurchatov Institute»)

Research Center for Nuclear Safety
Karlsruhe (FZK) (Germany)

Interaction of the core materials, experimental program QUENCH

OKBM (Russia)
1991-1999

Safety analysis of the reactor VPBER, low-power reactors

Gosatomnadzor (Russia)
1995-1999

Technical support for Gosatomnadzor within the TACIS projects for the NPP safety

ISTC project, in collaboration with IVTAN
and OKB «Gidropress», 1993-1995

Concept of the traps for the NPP with the reactor VVVER-1000 based on the
high-temperature concrete

«Trap» project for VVER-1000
(in collaboration with RSC «Kl», NITI
St.PbAEP, REA, AEP)

Crucible trap for the Tien Wang NPP with the reactor VVER-1000

St.PbAEP, OTsRK VNIIEF,
OKB «Gidropress», AEP, 1998-2001

Development of the Russian code system RATEG-SVECHA for the analysis of the
hydrogen safety

OTsRK VNIIEF 1998-2001

Development of the Russian code system for the analysis of severe accidents
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Structure of an ordinary detonation wave

Combustion

Rarefaction

Combustion wave

zone

Rarefaction
wave

Shock front
Shock front

0]
Structure of a combustion wave in the medium with friction
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Jumping transport Lax-Wendroff
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Accidents Period of IBRAE’s
involvement




IBRAE provides Information and Analytical Support to
1992-2002| .EMERCOM of Russia

the Chernobyl State Committee of Russia
1990-1991 | «the USSR Government

1988-1989| IBRAE Foundation within the Academy of Scien/

1986-1988 Involvement of Experts Experts

I.Linge & expert team [ working at
Chernobyl

S&T-support to the
Ministry of Health NPP
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Geo-Statistics
eGeo-Information Systems
*Prognostic Models

*Risk Models
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69(male)

2.0x107? (average
over 1996-1998)

1 060 000

Accidents

69(male)

3.4x1073 (average
over 1996-1999)

240 000

Severe contamination
of the atmosphere

70

10™*-1073

40 000-70 000

Chernobyl NPP
resettlement zone

0.1 (contaminated
areas in Russia,
Ukraine, Belorussia)

8x10™>"

Population in the
vicinity of «Mayak>,
nuclear fuel plants

0.9

6x10°-3x107""

Population in the
vicinity of NPP

7x10°"




risks of nonradiation origin
radiation risks

Nizhni Tagil city
Annual individual
risk 4.4x10~4

Ekaterinburg city h
Annual individual
risk 2.8x10~4

- _- g e e
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7

Krasnotur'insk city .
Annual individual ™%
risk 4.0x10~4

Beloyarskaya NPP
Annual individual radiation
risk of industrial origin: ~ 3.0x10~7
Gaze and aerosol release 2.4x10~7 :
i o e
Releases to water objects 6.0x10 .

. =
= )
Kamensk-Uralsky city

Annual individual risk related
to the accident in 1957 < 1x10-°




Dynamics of personnel exposure at the “Mayak” plant RT

350,0
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Average annual exposure doses
for the population of the
Krasnoyarsk Region

B Natural radon

) Other natural sources

B Medical procedures

B Technogenic sources

B Nuclear spent fuel treatment
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HAZARD FACTORS

IBRAE EXPERTS RISK MANAGERS

Air pollution by vehicles

Nuclear power industry

Chemical industry

Nitrates and pesticides

Smelting industry

Coal power plants

Food pigments and inhibitors

Fuel mining and transportation

AVERAGE RATING
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E4 experiment

NSI IBRAE model

R  Gaussian model
L Lagrange model

0, degrees




actual density

lsusp papejnoed




RENGEAR WFPA
N MPHESETHAKD FELLE- A
imaaia LTy SUHE

O A DG W DT 1

LUTABHAA TPEHUPOBKA B MYC POCCUU
no aBapum Ha KannHuHckon ASC
HOs1I6pbL 1994 T

KOMAHOHO-LUTABHBIE YYEHUS 10 ABAPUN HA ASC
“MOJI5IPHLIE 30PU-95"

MYC POCCUU coemecmHo c flenapmameHmom OOH
1o 2yMaHumapHLIM 0npocam
mau-uroHs 1995 2.

POCCUNCKO-BENOPYCCKUE YYEHUSA U TPEHUPOBKA
s MEXBEAOMCTBEHHON KOMUCCHUN

N0 YpesBblyaiiHbIM cuTyauuam “flecHa-96"
WIOHb, aBryct 1996 r.

TRAINING «BECQUE

«ULUGU0—99» nuuncd iunjwpdmueim

Exercise «<xARAGATS-99»
Yuenua «APATALI-99»

L’exercice «ARAGATS-99»
KomanaHo-mradHbie ydeHust

Ha Bumounckoit ADC

21 aerycra 2002 r.
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Country /
Organization

IAEA

Formal background of the cooperation

Europe
Contracts

Area of cooperation

Databases on NPP components and materials

CEC/TACIS

Contracts

Safety of the nuclear power industry objects,
radioecology

OECD / NEA

Large-scale international projects

Safety of the nuclear power industry objects

IRSN (France)

Long-term cooperation agreement, contracts,
international projects, French-German Chernobyl
Initiative

Safety of the nuclear power industry objects,
radioecology, emergency response

Contracts

Safety of the nuclear power industry objects

French-German Chernobyl Initiative

Radioecology

FFI (Norway)

AMEC Program / contract

JCCRER Agreement, INSP Program,
Memorandum of Understanding Between U.S.
DOE and RAS

Radioecology

Safety of the nuclear power industry objects,
radioecology, emergency response

US NRC

L ong-term cooperation agreement

Safety of the nuclear power industry objects

uS DOD
PNNL

AMEC Program / contract

INSP Program, Memorandum of Understanding
Between U.S. DOE and RAS / contracts

Radioecology, emergency response
Safety of the nuclear power industry objects,
radioecology

ANL, BNL,
INEEL, Sandia

INSP Program, AMEC Program, VVadose Zone
Roadmapping Program

Safety of the nuclear power industry objects,
radioecology, emergency response




